Abstract. This study analyzed the sensitivity of rainfall patterns over the Indochina 15 Peninsula (ICP) to sea surface temperature in the Indian Ocean based on statistical 16 simulations of observational data. Quantitative changes in rainfall patterns over the ICP 17 were examined for both wet and dry seasons to identify hotspots sensitive to ocean 
been reported predictable in relation to the behavior of nonlinear climate systems, 72 particularly in terms of ocean-related climatic drivers such as ENSO and the IOD mode 73 (Piechota et al., 1998; Saji et al., 1999) . ENSO and IOD patterns are known as leading 74 causes of large atmospheric change and they are related closely to seasonal variations in 75 assessment of the relative effects of a response variable by deliberately increasing or 174 decreasing the mean of the explanatory variable to a certain level while resampling it 175 with the response variable (Lee, 2017) . A brief description of the IBB analysis process 176 is given below. 177
Among n observations ( = 1, 2, 3, … , ), suppose that the mean of the 178 generated data is deliberately increased or decreased by ∆ for resampling of the 179 observations with bootstrapping. As a result, high (low) values are likely to be 180 resampled and low (high) values could be less likely to be selected. Thus, IBB can be 181 obtained by allocating different weights , depending on the following observation 182 values (Eq. 10): 183 The weight , assigned after scaling and adjustment contributes to the 185 probability of selection for the data observed in the IBB procedure. The average of the 186 resampled data can be expressed as in Eq. 11: 187 . The average 189 amount of increase or decrease ∆ is shown in Eq. 12: 190
To obtain another value of ∆ , the weights can be regeneralized in order of weight 192 sequence ( ); thus, ∆̃( ) is derived as follows: 193
If the average value of increase or decrease is given as ∆ , the weight " " can be 195 calculated accordingly. In this study, the selection of the weight sequence was 196 performed using a Self-Organizing Migrating Algorithm (Zelinka, 2004) across the ICP is about 1000-1500 mm. In addition, it has been confirmed that 217 precipitation variability is dependent on specific regions (Fig. 3a) . The precipitation 218 variability was found to differ significantly between inland (<1000 mm) and coastal 219 areas (>2000 mm). Precipitation on the western coast of Cambodia, coast of western 220 These seasonal indices can be used to assess total precipitation. It can be seen that the 244 characteristics of their spatial distribution are similar. During the wet season, there is a 245 noticeable decrease in precipitation at the 5-10 % significance level in northern 246
Cambodia, some parts of Laos, and southern Thailand. In addition, it can be seen that 247 there is a marked trend of increase at the 5-10 % significance level in northwestern 248
Myanmar, parts of western Thailand, central Vietnam, and southern parts of China 249 ( Fig. 4a and 4b) . 250
During the dry season, there is a noticeable increase in precipitation at the 5-10 % 251 significance level along eastern and southern coastal areas of the ICP (i.e., Vietnam and 252 Cambodia) and some southern coastal regions of Thailand ( Fig. 5a and 5b) . The 253
R95pTOT climate index also shows a trend of increase in precipitation to the west of 254 the Arakan Mountains in Myanmar (Fig. 5b) and CWD indices can be used in assessment of droughts and floods, respectively. 271 Therefore, it is unsurprising that the CDD and CWD indices exhibit opposite spatial 272 distribution characteristics. During the rainy season, the CDD value across the ICP 273 largely tends to increase, although it decreases in some coastal areas, e.g., Vietnam. The 274 CWD index shows the reverse tendency. 275
During the dry season, an increase (decrease) of the CDD (CWD) index can be 276 clearly observed at the 5-10 % significance level ( Fig. 5e and 5f ). The CDD index 277 increases along the southeast coast of the ICP, e.g., in areas of Vietnam, Cambodia, and 278 southern Thailand, whereas the CWD index exhibits the opposite trend. An increase 279 (decrease) in the CDD index suggests that drought is more (less) likely to occur, while a 280 decrease (increase) in the CWD index means that the occurrence of drought is less 281 (more) likely. Therefore, during the rainy season, floods are expected to increase along 282 the southeastern coast of the ICP (e.g., in Vietnam, Cambodia, and Thailand), while 283 drought is more likely to occur during the dry season. 284 285
Precipitation Variability Associated with the IOD and ENSO 286
The IOD, Asian monsoon, and other regional climatological patterns can lead to local 287 or global climate change, particularly in Indian Ocean Rim countries, which can cause 288 severe flooding or droughts depending on IOD variability (Lqbal and Hassan, 2018) . (Fig. 6a) shows a decrease of <20 % in southern parts of the ICP, 300 whereas there is a marked increase in rainfall centered over the Arakan Mountains in 301 western Myanmar. It can be seen that the amount of rainfall received during the dry 302 season (Fig. 6c) is similar to that in the wet season, but there is 40-50 % less rainfall 303 than usual in certain mainland regions of Southeast Asia, especially Yangon and 304
Mawlamyine in Myanmar and in eastern Cambodia. 305
In negative IOD years, intense positive anomalies of rainfall can be seen in 306 central Cambodia and southern parts of Vietnam. A slight strong-pitched anomaly 307 relative to the long-term average) are found throughout the ICP. However, changes in 310 rainfall pattern are not evident during the dry season (Fig. 6d) , and although the 311 amount varies depending on region, rainfall is generally >30-50 % above the 312 long-term average. As in the wet season, the dry season also shows relatively strong 313 positive rainfall patterns with positive anomalies of >80-100 % in Cambodia and both 314 central and southern Vietnam. 315 Sometimes droughts and flooding are likely to converge because of remote 316 connections during IOD-ENSO periods, and they can have significant impact on the 317 modulation of the large-scale oceanic and atmospheric environment, especially in the 318 Indian Ocean and in Pacific Rim countries (Meza, 2013; Mahala et al., 2015; Lqbal 319 and Hassan, 2018) . Thus, consideration of both combined and independent effects of 320 ENSO and the IOD on seasonal precipitation variability can provide improved 321 predictive expertise, and reveal new insight into tropical climate change and global 322 warming impacts (Ashok et al., 2001) . 323 
